Radiation-induced gene expression in MCF-7 cells.
Detection of gene targets applicable to biological dosimetry and early detection of radiation-induced cell damage. MCF-7 human mammary carcinoma cells were exposed to 2 and 6 Gy X-rays. Expression of 1176 genes was traced with the Atlas Human 1.2 Array (Clontech). (1) Based on data reproducibility (about 98%), a new and improved analysis was employed. (2) Normalization of data using ubiquitin or total gene expression led to the same results. (3) Dose-dependent gene expression was shown for six genes, which were constantly expressed over 1 day (three genes), 2 days (two) and 3 days (one). Differential gene expression was confirmed by RTQ-PCR. Three of the six genes were novel radiation-induced gene targets. (4) When analysing the expression of all genes, the processes of cell degradation (e.g. cell death and protein catabolism) were activated. Simultaneously, inhibition not only of cell proliferation, but also of other cellular functions (e.g. cell repair) was found. Hence, cell death appears a process of 'active silencing'. With the screening method applied, six radiation-induced gene targets were found, three of which were novel genes. Their applicability in other cell models remains to be tested. Different sets of genes have to be considered for dose assessment, owing to their changes in gene expression with time after irradiation. Furthermore, it has to be investigated whether 'active silencing' represents a general principle of radiation-induced cell death.